





Anerican Kubassy 
Jidda, Saudi Arabla 
daly 17, 1954 
MEMORANDUM 
0: br. We da Rdons, Chief 
Agrieulture Division 
FROM: George P, Gibbs vd if 
Soils ca i \ , ; 
SUBJECT: ner Soil Review 4 fare of Shaikh Abdullah Suleiman, Jidda, 
Neeson ener 


On July 3, 1954 a brief study was made of the soils on the farn owed by 
Shaikh Abdullah Sulaiman located south of the Mecea road about five kilometers 
east of Jidda. 


Soils on this farm are very light in texture, consisting moebly of sand and 
gravelly sand, These soils are stratified and of recent stream deposition, There 
ie slight cementation probably due te phosphate and calcium cemented in the soil, 
The texture grows lighter with depth, and layers of highly cemented materiale 
are found. 


Because of the Light texture of the soils found, infiltration rates were run 
to determine water requirements and ability of the soll to retain moisture, 
Twelve inches of water was added to thoroughly moisten the soil, then infiltration 
tests began, The lighter textured soile found in the weet and northwest portions 
of the ferm allowed 20 inehet of water an hour to enter, In the eastern and 
southern portions of the farm, the soils allowed 12 inches of water to enter an 
hour, 


Theee perneability results would indicate thet this soil is too light and 
leachy to make irrigation practical, With soils taking water as fast as 12 inches 
per hour, it would be necessary to irrigate short runs with a large head of water, 
Moisture retention in such a light soil is poor and therefore frequent irrigations 
would be necessary. Because of the leachy nature of this soil, soil nutrients 
would be depleted rapidly and erosion would be a problem, A special effort would 
have to be made to maintain high organic matter content with frequent applications 
of commercial fertiliser, 


Laboratory results obtained by Dr. Glen F, Brown indicate that the water to be 
used for irrigation is of fair quality, ‘The salt content is as follows: 
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Agricultural Programs Division 
Foreign Operations Administration 
Washington, D, ¢, 


Dear Mr. Middaugh: 


I am attaching two reports prepared by our Soils Scientist, 
George P. Gibbs, one covering Wadi Khulais Land Classification 
and the other covering Recomaissance Land Classification of a 
Portion of Southern Tihama, Both areas were to have come under 
our Commnity Development project, 


I think both of these reports are very good ones and show 


Mr. Gibbs' comprehension of his specialty. You may want to have 
these retained in your files for future reference, 


Sincerely yours, 
Harland Je Corson 
Director 
USA Operations Mission 
to Saudi Arabia 
Enclosures ~ 2 
As above 


Dr. 0, 5. Aamodt 
Research Center 
Beltsville, Maryland 


Dear Dr, Aamodt: 


Under separate cover I am sending you some soil 
Samples from Saudi Arabia for fumigation. 


I would appreciate it very mech if you would 
then forward this package to the SALINITY LABORATORY, 
RIVERSIDE, CALIFORNIA, 


Sincerely yours, 


George P, Gibbs 
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American Enbasey (USOM) 
Box 35 APO 616, o/o mM 
lew York, Hew York 
July 10,1954 


Dr, A, D, Ayers 
Salinity Laboratory 
Riverside, California 
Dear Dr. Ayers: 

The package of soil samples I sent to you has just 
been returned to me while I vas trying to locate it. There 
is no explanation so I will attempt once more and send it 
first to Washington for fumigation, 


We are now being given the same treatment you were 
when you were in Jidda, Hope we can go to work soon, 


The package will probably come "surface" and may 
take three months or more, 


Thanks for your interest, 


Sincerely yours, 


George P, Gibbs 


Reixine 
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American dnbassy 
Jidda, Saudi Arable 
daly 1, 1954 


Td + Dr. Ww. d. idens, Chief 


Agriculture Division th x 
Oe, ; 





and water managenent, dated May 16, 1954, 


I heartily agree with Mr. Barham in the matter of an urgent need of an 
experiment station in the area in which he is working. Not until an experi- 
ment station has been operating for sometime can we hope to answer all the 
questions now oovious, Real familiarity with the area would raise many 
more questions whieh would require years of research to answer, An experi- 
nent station would also serve as a training center, 


Since J was in the area only a very small portion of a year - adout a 
month - 1 do not feel qualified to give full or complete answers to all 
questions, However, 1 wild. give such explanations as 1 believe to be the 
probable answers, 


t 

Colorado itiver water contains one ton of total soluble salts (75°) per 
acre foot of water. Damnan water contains 5.9 tons of TSS per acre foot, 
Irrigation with six feet of Colorado liver water requires careful drainage, 
Gwenty-three feet of water is applied at Dawnam with no drainage and plants 
still live. how cone? 


Angwer: 
I believe the answer here ie in the difference in evaporation rate and 
natural permeability of the soil. 


in the Llaperial Valley in Jalifornia where the Colorado Kiver water is 
being used for irrigation, evaporation fe high. The Salton Sea loses: seven 
feet of water a year by evaporation, The soils are ¢ tively heavy and 
natural internal drainage is poor compared with the soils of Taman. 


” ht Dammam, nost of the water leaches away through the porous soils and 
carries the salt with it. If it evaporated, it would deposit about 135 tons 
of salt on each acre of land each year, 
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nts do continue to grow in the Dawuam area but they lack vigor 
ee Of over-irrigation, soil depletion, salt, and other manugenent 

ors, Compare alfalfa in the Imperial Valley with @falfe in the Damnem 

+ In the Imperial Valley, it produces 14 tons of good quality dry hay 
for from three to seven years when it 1s turned under for soil building 
purposes. At Dammam, alfalfa doas well to remain productive nine aonths, at 
the end of which time something else or more alfalfa is planted because 
little or no alfalfa remains or at least there 1s not enough to justify har~ 
vesting or plowing under. 


Question: 
Samples taken by Guy Hamilton and analysed by Arauco show the followings 


Pa0s = about 5,000 pounds to the acre furrow slice. Kg0-about 4,500 
pounds per acre furrow slice, This is 2 lot of phosphate and potash. What 
does this mean? 


Answert 

In the States, an acre furrow slice is often used as 2 convenient yard- 
etick for comparison, Guy Hamilton told me he took soil samples to about 
one foot depth, I projected these findings into an acre furrow slice. An 
acre furrow slice is the soil ordinarily turned by a plow over an acre area 
or approximately 2,500,000 to 5,000,000 pounds of earth, 





In an aren like Dammam, the phosphate could be tied up in compounds, 
which are slightly if at al) available for plant use. Organic matter wae low 
in most of the soils visited so organic acids would release little phosphate 
for plant use, ‘Tree and plant roots were often limited to an area of only 
@ few cubic inches, and since moet phosphate compounds are very slowly solue 
ble, Little would be carried to the plant roote by moving soil solutions, 


Potash is souetimes called a luxury fertilizer because the plants will 
often take up more potash even though it is not needed for healthy plant 
growth, ‘The average potash content to be found in soils is about 0.15% or 
about 1.87 tons for the acre furrow slice, Compare thie figure with the 
resulte obtained by Guy Hamilton which show about 2 1/h tons to the acre 
furrow slice and we gan see that the soils in the Dammam area are not 
unusually high in potash. 


Question: 
Some farners in the area apply potseh with good results, Can George 
explain this? 


Angwer! 

With the Limited root growth of the plants at Danmar, any potash applied 
to the surface would probably be more readily available for plant use than 
that stored, and perhaps fixed, in the soil, 


I would like to have more information about the potash being applied, 


What ie the source and quality? How ie it applied and to what crops? What 
ig the crop response? At what intervale are spplications of potash made? 
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Anerican Embassy 
Jidda, Saudi Arabia 
June 27, 195) 


103 W. d, Edens, Chief, Agricul ture Division A 
PROM: George P. Gibbs) Soils and Agricultural ile Specialist 


{ing 
SUBJEC?: Monthly Progress Report + June 195) 





‘ 


Army maps of Saudi Arabia were mounted on cloth for 
field use when further field work is to be continued. 


Soils were briefly examined and a report prepared on 
the farm of Shaikh Abdullah Sulaiman to assist in planning future 
land and water management on this farm, 


Much of this month was taken up training an Arabian to 
service air conditioners and replace air conditioners where break 
down made replacement necessary. 


Equipment has not yet been received with which to make 
moisture determinations, wilting point, and other soil and water 
studies, 


GPGLbbs : 0 


= farm of Shaikh Abdullah Sulaiman 
Jidds 


Mapped June 22, 1954 





Referring to paragraph 2, of the preliminary soils 
review of the fara developed near the airport by Shaikh Abdullah 
Sulaiman, Dr. Glen Brown has made the salt analysis results available, 
Following ie a discussion of this analysis, 


Old dibble north of Mecca road - now being reppened: 
Water quality ~ June 1954 


te Ho “Simo ie alts iho 


The above figures express parts per million of total soluble 
alte (7,5.8.). Axpressed in another way, one scre foot of water 
weighs approximately 2,720,000 pounds, This would give us the 
following information, uelng the above figures: 


If 12 inches of water were applied at an irrigation, this would 
deliver about eight tons of salt per acre, ‘Twelve inches is celdom 
applied at an irrigation, but where salt is high, heavy applications 
are necessary to leach salt away and to furnish the abundance of water 
necessary for the plant te compete with the salt in the water, 


Total soluble salts in this water are so high that crop failures 
due to total salts oan be expected, Sodium salt alone ie so high, 
and i¢ not balanced with an equal amount of 
it would soon develop a condition in the soil making it completely 
useless for irrigation, 


George P, Gibbs 





UNITED STATES OF AMERICA 


There is an abundance of water from flowing wells, Aramco has given 


me the following information on water quality: 


Dammam jells 
Specific 
Flowing Date la f2 we Sy G2 HO 2S. mM Gmvity 
@/31/53 553 231 76 413 1056 207 2538 7.2 1,003 
10/3/53 559 230 7h 429 1082 201 2544 72 1,028 
10/8/53 462 220 68 409 909 204 2282 7,5 1,003 
9/23/53 486 224 66 450 884 210 2320 7.2 1,0025 
yay 3 485 226 70 446 909 «195 «2991 = 1,0025 
/23/53 475 22h Th 4 «9098s R721, 0025 
Hy 3 4% 226 TL dhl (92 195 2311 7.2 1.0025 
8/31/53 476 222 70 437 888 207 «2300 7,5 ~=—-:1,002 
53 468 227 Th 446 888 «195 «= 2205 «7022S 1,003 
9/16/53 475 220 TL 454 880 195 2205 7,15 1,003 
as 496 222 73 490 89 192 297 7.2  1,0025 
Flowing 9/14/53 504 22h 7 Al % 27 23% 7.4 1,003 
Dammam Drains 
10/143 729 365 17. 1106 1345 189 3902 7.8 1,004 
10/6/53 630 376129 1073 1115 183 3506 7.7 1,004 
10/18/53 $78 426.199 10%, 1122 210 3569 7.6 1,004 
10/9/53 524 315 104 668 106). 289 «27.6 «= 1,003 
11/2/53 602 291 100 656 1129 210 7.8 1,002 
Qatif Wells 


1/19/52 319 162170 437 8% 19 2a 7,6 
51 337 184 67 





is free from vegetation, though crusting 
The topography is nearly flat, rising 
from high tide to perhaps as mich as six feet above high tide. Because 


Tt may also be of interest to you that some soil in the area is being 
irrigated and the farmers are now applying about 23 feet of water a year. 
Evaporation is low and drainage is poor, Crops are responding to this 
treatment as you might expect, Date palms were found with roots not over 
20 inches long, Oranges and grapes will not grow. Other crops, fruit 
and vegetables look sick, Possibilities for improving water management 
are great. 


Please send a copy of results and comments to: 
0, S, Aamodt 
Research Center 
Beltsville, Mi, 
¢, W, Baker 
2730 NeW. 4th St. 
Miami 35, Florida. 
Attached is a description of the soil samples, 


Very truly yours, 


George P, Gibbs 
Soils Specialist 


Attachment 
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USA OFKRATTONS TO SAUDI ARABIA 
Jidda 





TDENTIPICATION OF SOTL SAMPLES 
Package Now 
| Contains 3 samples in profile as follows: 
Top 3 inches 
3" to 15" horizon 


15" to 30" horizon 
This series of soil samples was taken in a sabahka on the Ras 
Tamura Road northwest of jatif, Saudi Arabia, Salt water seeped 
in at the 30" horizon, 


2 Contains 3 samples in profile as follows: 

Top 8 inches 

8" to 20" horizon 

20" to 30" horizon 
This series of soil samples was taken near the Damnam-Al Khobar 
Road inside the Saudi Government Railroad Customs Compound. It is 
near sea level and water appears in post holes on the property 
during high tide within 24 inches of the surface, 


3 Contains 3 samples in profile as follows: 
Top 6 inches 
6" to 15" horizon 
15" to 28" horizon 
This serfes of soil samples was taken in a rice paddy in the farming 
area near Hofuf, Saudi Arabia, The land was soaking wet when the 
samples were taken because of several days rain, 


4 Contains two soil samples taken fran the top 6 inches of surface 
soil, ‘The location is near sea level on the Gulf side of the Damum- 
Al Shobar Road opposite the Saudi Government Railroad Customs 
Compound, This area supports some grass tentatively identified as 
a member of the Eragrostis family. This grass provides some forage 
year-round for cattle, especially camels, Another plant called Atkroodh | 
by the locals is also to be found growing in this area, 


the surface 6 inches and 10 
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inches. Samples were taken on the north 
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Jidda 





March 2, 1954 
My, Abdullah Dabbag 
Assistant Director General of Agriculture 
Ministry of Agriculture 
Jidda, Soudi Arabia 
Dear Abdullah: 


T recall promising to forward to you the preliminary 
observations made by Mr, George Gibbs ‘scientist, 
when he made a brief study of the Station at 
Kilo 10, The observations and suggestions made are indica- 
tive of conditions that now exist, You and Mr, Bodkook may 
want to make a more detailed study, 


Assuring you that we want to cooperate every way we can, 
T an 


Sincerely yours, 


W, J. Edens, Chief 
Agriculture Division 
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Agriculture Division 
PROM: George P, Gibbs 


Soil Spectalict 
RE + Suggested Items for an Agricultural Improvement Program for 


T + Dr, W. J, Edens, Chief 


Copia 
Motul Oatdt & Doman 


‘lofut, Qatif, and Demme, 


i if: 


pity, 


penn anirain <1 fare. aah & ontite 
of a farm which can be developed as a unit 
be set up to demonstrate improved methods, 
one sugh unit may be required for each oasis, < 


nit 


s 3 : z ~ m 
fis 1 Het Ba ah ie 
Goal pit fa Hb NBR, 
i GR BEE GE HW ae t 
un3 rt : : beet 3 435 gim ARTEL 
ai Ht sgrak 374 : sti i i237) 
Bt HL: HEL TEE oOF AH EE 
AE : i pus ie silt final 
Hi aul Hii ai Ly EG: Fe 
o3aaa) .921]8 5 isd ate 33 
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Hofuf gatdt—Dammem 


12, Better transportation systems, Long time mograls 
should be worked on to vrovide bridges and sufficient 
roads to shorten hauls and save valuable tine and energy, X 


13, Stabllise Shifting Sand. Plant tomarisk aw) native 
forage plants on sand dunes to stabilise them and provide 
controlled grazing, Cultivated land and wells aro being 
made useless by shifting sand, 


14. Wheve drainage improvement is limited by location or 


topography, plants of agricultural value should be 
selected with growth habits suitable for the location, x 


"15, Swamps now provide litter to be burned before 
spreading on the land. They also produce mosquitoes in 
great numbers, They should be drained, improved for the 


production of organic matter, or improved for the 
production of fish for human consumption, X 
16, Fish, for human consumption, should be placed in 

open ditches wherever practical, x 
17. ‘Trees should be planted near lakes for firewood 

and lumber. x 


“It may be possible to introduce bamboo and elephant 
grass to serve as building materials and green manure, 


Twprovement to be expected... . . 100% 
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UGA OPERATIONS MISSION 19 SAUDI ARABIA 
American Embassy + Jidda 


Dear George: 
According to what Mr, Corson stated to me, it appears that I 
should have had a report from you before this date, I assume you are 


gran of work on that side, 


This is a budgetemaking period with the Ministry, and I suggest 
that you return to Jidda in the near future so that matters can be 
discussed and recommendations made conesrning work at Qatif and Hofuf, 


I have just written to Fred concerning his work 
to get his living costs better adjusted, It is hoped you are meeting 
with success and that the groundwork you are now doing will be of moh 
value, 

The family seems OK and all send their regards, 


Sincerely yours, 





U.5, Operations Mission 
to Saudi Arabia 
Jidda 
November 22, 1953 
MBNORANDUM 
TOs Drei, Jo Edens, Chief, Agriculture Division 


PROM: George Gibbs 
SUBJECT: Kilo 10 Farm + Observations and Prelininary Suggestions 





An inpervious layer, granite or basalt, underlies mc} of the farn, 


Much of the area being farmed is underlain by a shallow layer of 
carbonates at about 75 to 100 on, 


During irrigation, the water table stands at about 50 em, on the 
north wide of the fam, dropping off slowly until about 100 em, depth 
ig reached on the south aide, Across the road to the south no moisture 
saturation was reached at 250 cm, 


Standing waver in the drainage ditch at the center of the farm has a 
salt content dn excess of 3500 parte per million, 


Irrigation water being used had a salt content of less than 500 parte 
per million Nov, 10, 1953. 


Trees do not look healthy and most of the light bloom has fallen to 
the ground, Of thia light bloom some fruit made considerable growth and 
then fell, A few fruits still cling, 


es Sere tet Sees Se Sele me aaalts Sat 
manganese, magnesium, and perhaps iron, Oaleium deficiency is especially 
stent in to yous tind. 





Nove, 22, 1953 


Deficiencies should be corrected by spray or fertilizer or both, and 
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